In the past few years, there has been a growth in Internet markets run by online investment bankers, where companies and investors can buy and sell initial public offerings (IPOs) of corporate stock. In this study, we confine our examination to the first of what we anticipate will be several phases in the evolution of Internet IPOs: the online distribution of shares. This implies the beginning of a general Journal of the Association for Information Systems 2 disintermediation in the IPO process where traditional roles of investment banks are being circumvented via the Internet as participants search for greater market efficiency. This is an important research area because potentially it affects all public companies, or companies considering going public, the investment banking industry, and all stock investors.
I. INTRODUCTION
In the past few years, there has been a growth in Internet markets run by online investment bankers, or "e-managers" (Dorsey 1998) , where companies and investors can buy and sell initial public offerings (IPOs) of corporate stock. Tully (1999b) suggests that investment banking is particularly suited for the Internet. In fact, by early 1999, the mechanics of Internet IPOs have quickly progressed from the first phase, a partial distribution of IPO shares directly to investors via the Internet, to the actual determination of the offer price and the allocation of shares through an online auction process. Ultimately, this suggests disintermediation in IPO marketing as the need for brokers to sell and deliver the IPO and investment banks to solicit offers from their clients is eliminated.
In phase I, Internet markets have provided companies with a choice of whether to use a traditional investment banker or a banker providing the new online services to distribute some portion of their IPO. When companies are considering an IPO, they must first evaluate the financial issues to decide whether it is a viable financing option, and then they must identify which channel(s) they wish to use to distribute the IPO. In this paper, we focus on the second decision. While a study of the full spectrum of Internet IPO mechanics is interesting and vital, we have chosen to confine our research to the first phase of the Internet IPO evolution, partial online distribution, in an effort to establish a foundation of information from which to examine future phases. Hence, in the remainder of the paper, when we refer to Internet IPOs, we are strictly referring to firms whose shares are partially distributed online. This study has an interdisciplinary focus, combining both information systems and finance research issues.
Past information systems research has focused on economic analysis of the general impact of electronic markets (Bakos 1991; Benjamin and Wigand 1995; Malone et al. 1987 Malone et al. , 1989 Rayport and Sviokla 1994) . Because online financial product and service markets are a relatively new phenomenon, a limited amount of research has been conducted related to the impact of these new information technology enabled channels on financial industries, such as banking, real estate, and insurance (Barrett and Walsham 1999; Crowston and Wigand 1999; Ramaswami et al. 1998; Salam and Zurada 1999) . In this study, we address two research issues not considered by previous studies for the new phenomenon of online distribution of initial public offerings. What factors affect organizational choice of online vs. traditional IPO distribution? What are the financial performance differences for IPOs distributed using online and traditional processes? In the broad scope of electronic commerce research, our study falls within the electronic commerce application area of the Applegate et al. (1996) electronic commerce research framework and the consumer interface area of the Shaw et al. (1997) research framework.
In the following sections, we describe the traditional and online IPO processes, discuss the methodology used to address our research issues, and present our findings and conclusions including the implications for IPO participants. This is an important research area because potentially it affects all public companies, or companies considering going public, the investment banking industry, and all stock investors. It is also important because of the large amounts of money typically involved in IPOs. This is indicated by the growth in online stock trading, of which IPOs are one component. Online trades accounted for 17% of total retail trades in 1997 (Dreyfuss 1998 ) and increased to 22% by the first half of 1998 (Robinson 1999) .
II. TRADITIONAL IPO PROCESS
The traditional IPO process involves the issuing firm, an investment bank that acts as an intermediary between the seller and buyers, and a select group of, typically, larger investors. The investment bank provides services such as pricing the stock, forming syndicates of investment banks and their brokerage arms to distribute shares, providing access to a select group of large investors to facilitate distribution, and, if need be, price support in the IPO after-market by placing its own buy orders for the stock. Prior to the offer, the investment bank contacts its buying clientele and explains the details of the offer and the selling company. During this time, the investment bank assesses interest in the IPO and takes preliminary subscriptions for shares. The bank then uses this information to determine the price and the number of shares to sell. Because many IPOs are over-subscribed, the bank pro-rates the shares during the final distribution based on the original subscriptions. This service comes at a price, however, as the investment bank receives a commission, typically based on the amount of money raised in the IPO. This process has been used for IPOs for well over a century, but some questionable activities have evolved during that time. There is the practice of spinning, where the investment bank allocates shares to favored or potential customers in hopes of winning future business. One could argue that by spinning, investment banks preclude the average investor from some potentially attractive IPOs. Several securities firms are currently under investigation by the Securities and Exchange Commission (SEC) for such practices (Bransten and Wingfield 1999) .
There is also underpricing. The stock price run-up of the average IPO on the first day of trading is so great that it appears that investment banks are often setting the offer price too low. Theories have emerged to explain the existence and magnitude of underpricing and defend it as an efficient way to clear the IPO market (Carter and Manaster 1990) . However, there is still a real possibility that many companies are being sold too cheaply.
Consider the case of Theglobe.com, a Website builder that debuted in February 1999. Theglobe's bankers, Bear Stearns and Volpe Brown Whelan, underwrote its shares for $9, raising $27.9 million in capital. On the first day of trading, the price rose to $63.50. Had Theglobe sold the IPO for $63.50, rather than $9, the company would have collected not $27.9 million but $197 million-seven times the money to build the brand and develop new products (Tully 1999a) . Given these transaction costs and a less than open IPO market, a new information technology enabled IPO may offer a solution.
III. NEW IPO PROCESS ENABLED BY INTERNET MARKETS
The primary difference between the traditional and online IPO process is the role of the intermediary. Bakos (1998) identified eight functions of a market that are facilitated through intermediaries. They include determination of product offerings, search, price discovery, logistics, settlement, trust, legal, and regulatory. The differences in the anticipated phases in the diffusion of online IPO processes can be described using these intermediary roles. The phases occur as the participants in the process search for greater market efficiency.
The roles of intermediaries in phase I, partial share distribution via the Internet, include providing market access and IPO information (search), and IPO share offer price information (price discovery), as well as informing the investor that the intermediary feels that the selling company is reputable (trust). For phase II, price determination via the Internet, the search and trust roles are similar, but the share price is determined not by an offer price but through an auction or negotiation mechanism. The final phase phase, III, is disintermediation, where the IPO process intermediary is no longer necessary. This phase will only take place when the trust between the share buyer and seller can be facilitated without an intermediary.
While changes in online investment banking are rapidly occurring, our focus is confined to the initial phase of these changes: online distribution of the IPO. This (Dorsey 1998) . Wit Capital allows the investor to subscribe to shares at the offer price via the Internet, using Wit Capital's homepage to peruse pertinent documents concerning the issuing firm. While only a small portion of shares is now allocated to those online investment banks in the distributing syndicate, it appears to be expanding (Smith 1999 OpenIPO, investors submit bids for the number of shares they would take and at what price. After a few weeks of taking bids, the offering price is set at the lowest price at which all shares can be sold. Those bidding above the offering price will get all the shares they asked for at the offering price; those bidding at the offering price will get a portion of their bid; and those bidding less than the offer price will not get any shares. No more than 10% of the shares sold can go to a single bidder, and Hambrecht reserves the right to limit the purchase of anyone seeking to buy more than 1% (Bransten and Wingfield 1999) .
IV. METHODOLOGY

DATA
All firms going public were identified via information from IPO.Com, Inc.
IPO.Com, Inc provides offer dates, SIC codes, a business description, IPO registration form and file dates, and the offer price. Firms that used the Internet to distribute their IPO were identified using various issues of the Wall Street Journal.
We found nine firms issuing their initial public stock offering in this manner between July 16, 1998 (Broadcast.Com, Inc.) , and December 14, 1998 (Infospace.Com, Inc.). In comparison, there were 84 IPOs in total between July 16, 1998, and December 14, 1998, according to IPO.Com, Inc. We confined the IPOs to only those issued in 1998 to ensure that we would have at least three months of stock price data from which to work.
Comparable IPOs that were offered without the benefit of the Internet were chosen in two ways. First, we selected an event time-matched firm for each Internet IPO. The offering for these firms was within one day of the Internet IPO's offering and most (seven) were on the same day. We then selected a second group of IPOs matched first by two digit SIC code and then by their offer date, getting as close to the Internet IPO's offering date as possible. Nine firms were selected using each method, for a total of 27 firms.
To examine the differences between the firms that choose the Internet to market their IPOs and those that use the traditional method, we collected a number of firm and market characteristic variables. Most of the data for each firm were collected from the original IPO prospectus (forms S-1 or S-2), including the managing underwriter, the firms' most recently reported net income, revenues, the age of the firm at the time of the offer, and the CEO's age and salary. Information regarding the high and low price range of the offer was found in the first or second amendment to the original S-1 or S-2. Additional offer-related information was taken from the post-offer filing of form 424B. These data include the final offer price, the number of shares offered, the number of outstanding shares after the offer, the total expenses paid by the issuing firm, the underwriter's commission or discount, the book value of the firm, and the number of shares offered by private shareholders.
All of these documents are available on the EDGAR database from the Securities and Exchange Commission.
Security price and daily volume information from the offering day through 60 post-offer trading days were collected from Yahoo, Inc., with random verification using various issues of the Wall Street Journal. Each IPO's offering day return was calculated as (P1-P0)/P0, where P0 is the original offer price as stated in the final prospectus. Each subsequent day's return was then calculated in a similar manner and cumulative returns were simply the sum of the daily returns through any particular day. We used the cumulative returns for the first five trading days as the initial return and the cumulative return for the next 55 trading days as the aftermarket return. The daily trading range was calculated as (Ph-Pl)/Pl where Pl is the low price for the day and Ph the high price. The standard deviation of daily returns, the average daily volume and the average daily price range were all estimated using data from day 6 through day 60. Because underwriters often purchase shares in the first few days of trading to support the offer price, the observations during this time period may be misleading. Hence, we use days 6 through 60 to estimate daily variables in an effort to eliminate any bias.
Finally, we used the zero to nine point scale developed by Carter and Manaster (1990) and updated by Carter, Dark and Singh (1997) to quantify underwriter reputation. The most prestigious underwriters are given a nine and the least prestigious are given a zero. According to Carter and Manaster, underwriters of high reputation are noted for choosing lower risk, larger firms than their less prestigious counterparts and for being better at distributing the IPO. For four firms, the underwriters were not listed in either paper and we used a zero for their reputation, assuming that lack of information about these underwriters was indicative of a lack of prestige.
METHODS AND RESULTS
Descriptive statistics for daily returns, daily trading volumes, and daily trading ranges for all 27 IPOs and for each sub-set of nine IPOs are found in Table 1 . In Panel A, means and standard deviations for all 60 trading days are presented. The Internet IPOs posted the largest mean total cumulative return (3.09%) followed by the time-matched IPOs (-0.03%), while the smallest return was posted for the SICmatched firms (-0.16%). The differences between these returns are not significant, however. The Internet IPOs also had the highest daily share volumes and trading ranges and these amounts were both significantly higher than either of the other firm groups.
Similar statistics for the first five trading days (the initial return) and for days 6 through 60 (the after-market return) are found in Panels B and C, respectively. As in Panel A, the Internet offerings had significantly higher totals in each category with the exception of the initial return. Charts of cumulative daily returns for all three sub-sets of firms from the offer through day 60 and for day 6 through 60 are found in Figures 1 and 2 , respectively. It is apparent from these charts that the Internet IPOs out-perform the regular IPOs both from the offer day and in the post-offer after-market. Table 2 Significance at the 10%, 5%, and 1% levels is indicated by one, two, and three asterisks, respectively.
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Daily after-market cumulative returns is the daily, relative price change for the appropriate portfolio of stocks aggregated in event time from offer day + 5 through offer day + 60. Descriptive statistics for all of the variables collected are found in As of the fifth day following the IPO.
4
Reputation is measured via Carter/Manaster Tombstone Ranking (see Carter et al. 1995) . It is discrete where nine is most prestigious and zero least.
5
The discount (commission) is measured relative to the offer price.
6
Insider is the percentage of the offer represented by the firm's private shareholders.
7
Expenses is the total expenses of the offer incurred by the issuing firm.
8
Initial return is the cumulative relative price change for the first five days of the offering.
9
Cumulative return is the cumulative relative price change from day six following the offer to day 60.
10
The standard deviation of the return is measured from day 6 to day 60.
11
Relative offer spread is the offer price less the average of the maximum and the minimum possible offer price as listed in the preliminary prospectus.
12
Trading range is the difference between the day's high and low price relative to the low price.
It appears that the firms that selected the Internet for IPO distribution are significantly larger in terms of market value than firms choosing traditional distribution venues. The Internet firms also used more reputable underwriters and their CEO was significantly younger. Other than these three variables, however, no other unequivocal differences appear for any of the other fundamental firm characteristics.
For each of the market variables-returns, standard deviation of returns, trading volumes, and trading ranges-the Internet IPOs are significantly greater.
Perhaps the most interesting difference is the relative spread variable. This is calculated as the actual offer price less the expected offer price. The expected offer price is estimated as the median of the price range as proposed in the amendments to the original prospectus. This is the price range the underwriter quotes its clients during pre-offer book building. The negative relative spread figure for the regular IPOs indicates that the offer price was set lower than the underwriters expected.
The positive figure for the Internet IPOs, however, suggests that the underwriters set the offering price above what they had originally expected to offer. According to the "partial adjustment phenomenon" as proffered by Hanley (1993) , this positive spread is an indication that the offer is probably underpriced in terms of market value and should experience significant run-up in the early after-market.
The Spearman correlation coefficients for the firm and market characteristic variables are presented in Table 4 . Both initial returns and after-market returns are related to many of the same characteristics. Both are positively related to Internet distribution, underwriter reputation, after-market volatility (standard deviation), daily volume, and daily trading range. Additionally, both are negatively related to CEO age and the book to market ratio. In addition to the variables described above, we included a dummy variable (Web-based) where a one indicates that the firm engages in a business that directly employs the Internet in its product or service.
Interestingly, the initial return appears related to this variable and to the relative spread. Because Web-based products and services are new, they are risky in nature. Hence, the investment bank is likely to discount the offer price considerably to ensure an efficient market clearing. It may also suggest that the purchasers of IPOs, the underwriter's clients, find the Web-based firms attractive enough to bid-up the price both during pre-offer solicitations and during the first few hours and days of secondary market trading.
Use of the Internet to market the IPO is positively related to the relative spread, underwriter reputation, after-market volatility, daily volume, and daily trading range. Hence, better underwriters are first to take advantage of this new marketing medium and, assuming that all 27 firms are qualitatively similar, the results imply that use of the Internet to market IPOs increases volatility and volume. On the negative side, Internet IPOs have fewer sales, lower book to market, and younger CEOs. It suggests that these IPOs are of a more speculative nature-yet speculative firms do not generally go to the most prestigious investment banks (see Carter and Manaster 1990) .
In an effort to identify key relationships between market performance and the various market and firm characteristics, and to reveal their marginal contribution to the relationship, we used an ordinary least squares regression technique. These regressions are found in Table 5 . Initial returns (Panel A) and after-market returns (Panel B) were regressed on Internet (a dummy variable where a one represents firms using the Internet to market their IPOs), underwriter reputation, book to market ratios, CEO age, the standard deviation of return, average daily volumes, average daily trading ranges, and Web-based. The raw independent variables are found in the first regressions in each panel. Other firm and market characteristic independent variables were included in subsequent regressions but they altered neither the adjusted R 2 nor the identified relationships reported. Significance at the 10%, 5%, and 1% levels is indicated by one, two, and three asterisks, respectively.
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Underwriter reputation is a discrete variable where nine is most prestigious and zero is the least.
4
Trading range is the difference between the day's high and low price relative to the low price. Web-based is a binary variable where a one represents firms whose product or service directly employs the use of the Internet.
6
Spread indicates the difference between the offer price and the expected offer price as indicated in the preliminary prospectus. It is apparent from the results that the important factor in initial return is the use of the Internet (the coefficient is positive and significant at better than 1%).
Moreover, this is not simply a function of its line of business given that the Webbased dummy variable is included in the regression and it too is significant and negative. This could be explained by the underwriter's discounting the offer price in an effort to clear the market (see Carter and Manaster 1990) . The underwriter may have believed the market would be unreliable given the newness of an Internet offering. The other variable that is significant is CEO age, which implies that the offer price was set lower for Internet offerings with younger CEOs. Again, this could be explained by the underwriter's discounting of the offer price due to a suspect firm characteristic.
Because of strong inter-relationships among the independent variables, as demonstrated in Table 4, In Panel B, similar regressions were estimated for the after-market return.
The only variable that was consistent in both regressions was the average daily trading volume. The coefficient suggests that increases in volume are accompanied by increased prices. This is consistent with earlier work (Karpoff 1987) . However, it may also be evidence that use of the Internet increases trading and thereby trading efficiency. In the two-stage model, regression 2, the one coefficient that changes from the first regression is CEO age. While consistent in sign-negativethe coefficient becomes significant in the second regression and suggests that the market reacts favorably to offerings with the younger CEOs. This implies that investors bid up the after-market price of firms with younger CEOs because of the potential for long-term profits. Lewellen et al. (1987) explain that younger CEOs are less likely to make myopic investment decisions for their firms.
In an effort to explain the use of the Internet to market IPOs, we used a logistic regression. In such a model, the dependent variable is binary. We regress the Internet dummy on underwriter reputation, book to market, CEO age, standard deviation of return, the log of sales, the relative spread, and the Web-based business dummy. There are three regressions presented in Table 6 . In the first, all seven independent variables are included in the model. None of the coefficients are significant and the model itself is only significant at the 10% level. In the second regression, we only employed CEO age, standard deviation of return, and the Webbased business dummy. While the model is significant at the 1% level, none of the coefficients are significant. In an effort to remove multicollinearity among the variables, we employed a two-stage model as described above. Standard deviation of return became the error term when regressed on CEO age and the Web-based business dummy. The second stage of this model is regression number 3. We found that both the CEO age and the Web-based business dummy variable were significant, suggesting that younger CEOs were more likely to choose this method of marketing the IPO and that firms familiar with the Internet were more likely to use it. Significance at the 10%, 5%, and 1% levels is indicated by one, two, and three asterisks, respectively.
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In Regression 3, Std Return is the residual of a regression where Std Return is regressed on CEO Age and Web-based.
V. SUMMARY AND CONCLUSIONS
Raising equity in public markets involves many choices for the issuing firms.
Among these choices is how much stock to offer and at what price. They must also decide whether to use an investment bank to underwrite the issue and, if so, which investment bank. Traditionally, the underwriter pre-sells the entire offer to its clients, thus determining an optimal offer price and the demand for the issue. However, this traditional method has led to some questions as to some of the practices of the underwriter. For example, is the offer price discounted in an effort to satisfy the underwriter's preferred customers? Deep discounting suggests that the firm may not have received an optimal price for its stock.
Recently, the IPO process has experienced some significant changes involving the Internet. In the first phase, a portion of the issue is distributed via the Internet. In the second phase, the offer price and the investors have also been determined through some form of online auction mechanism. This may result in a more efficient offer price for a company's IPO and certainly implies a gradual disintermediation process as the need for brokerage and other solicitation activities of investment banks is mitigated.
These changes have added one more choice for the issuing firm to make when going public: whether to use online investment banking for their IPO. In this research, we limited our focus to the first phase of the Internet IPO evolution and sought to determine what factors are important in making the decision to use online investment banking. In addition, we examined the financial performance differences between IPOs that were sold via the Internet versus those sold through the traditional method. If Internet IPOs do not run-up as much as the traditional IPOs, it might suggest that online banking reduces offer price discounting and suggests that it is a more efficient means of selling equity for the issuing firm.
We compared a sample of Internet IPOs with a contemporaneous sample of traditional IPOs, half matched within one day of the issue day and half matched by the first two digits of the SIC code. We found that the Internet IPO firms were larger, had younger CEOs, and chose more reputable investment banks than the firms that chose the traditional method of going public. We found consistent results with a logistic regression model where firms with younger CEOs and those involved in a Web-related business were the most likely to use the Internet to sell their equity issue.
The Internet IPOs also had greater cumulative returns, daily trading ranges, and daily share volumes than the traditional IPOs. The higher returns for the Internet IPOs suggests one of two things. Either their underwriters are still discounting the offer price relative to the market value of the firm or the underwriters are not good at pricing these firms. Given that the Internet IPO underwriters are some of the best, we would contend that the former explanation is more likely.
Finally, the standard deviation of after-market returns was also significantly higher for the Internet IPOs, suggesting that they are considerably more risky than the traditional IPOs.
In terms of performance, we found that use of the Internet was positively related to the initial return, but we found that the initial return was negatively related to CEO age and Web-related business activities. Assuming that the positive market response simply reflects more offer price discounting by the underwriter, this result suggests that the underwriter is discounting to reflect the large amount of risk inherent in this new way of selling IPOs and the younger CEOs. In terms of longerterm after-market performance, only the daily volume was related, suggesting that higher volumes accompany higher returns. This is a common finding in previous work (Karpoff 1987) .
Because this study involves a very recent development in financial markets, the sample size is small. Hence, any conclusions must be tempered by the possibility that this sample is not representative of the population of IPOs. Future studies of phase II or phase III online IPO processes will have considerably more data available. However, our findings are, in general, consistent with previous work and engender quite reasonable explanations. In the final analysis, our study simply says that Internet IPOs, while new, are not that different from traditional IPOs and the variables that explain differences in market performance are more related to fundamental characteristics of the firm, the CEO, the line of business, and the inherent risk than the micro-structure of Internet activity.
